ABSTRACT: This paper presents the basic information on the present status of ocean observation and service in Vietnam with focus on the physical oceanography area. Study results show that in recent years, ocean observations of Vietnam have been equipped with a series of modern measured and analyzed instruments, especially at related offices of the Vietnam Academy of Science and Technology (VAST) and Ministry of Natural Resources and Environment (MONRE). The remarkable progress was to carry out the UAV (Unmanned Aerial
INTRODUCTION
Vietnam is a marine country located in the West of the East Sea and has 3,260 km coastline consisting of bays, harbours and more than 3,000 islands with various scales. Vietnam's sea is considered as an important gateway for international shipping. In addition, Vietnam's sea also contains a plenty of natural resources. The sea plays a vital role in Vietnam's economy, coastal area is the dwelling for over 20 million people of 28 provinces and cities. In recent years, annual marine economic activities in Vietnam have accounted for 30% of its GDP, contributing 50% to total value of Vietnam's export and created about 10 million jobs for people in coastal provinces. Basically, to promote the development of marine economy and satisfy the demands of marine resources exploitation, tasks of meteorological and oceanographic surveys are extremely essential and then to be used for scientific foundations to proposal of development strategies of marine economy. The fundamental surveys of meteorology and oceanography would help to improve forecast of dynamic changes in the sea and serve for construction of hydrostructures on sea, exploit marine resources ... Moreover, nowadays, under the impact of climate change phenomena especially typhoon, storm surges ... Sustained ocean observations and service need to be considered as an essential element for Vietnam's economic development. , 1930, the name of "Service des Pêche de l'Indochine" was officially changed into the "Institut Océanographique de l'Indochine". At the beginning period, the IO was chiefly interested in biological problems and carried out a little oceanographic work. The outstanding result of this period was the establishment of the collection of marine biospecimen in the East Sea. Its annual reports gave information on the activities of the Institute. Information on tides and tidal currents for that area was obtained from French hydrographic surveys. The tidal station system was constructed along the coast such as Hon Dau, Da Nang, Quy Nhon, Nha Trang, Vung Tau, and Kien Giang. The observed tidal data served for main harbors along Vietnam coast. However, all of the above mentioned projects were limited by funding, therefore, the obtained scientific results were not comprehensive and still had shortcoming. Besides these programs, the have been several programs carried out by different authorities and international cooperation to investigate the natural conditions in the East Sea for petroleum exploration. The faculties of oceanography at some universities have carried out different projects on oceanography. Moreover, Vietnamese Navy has also carried out several projects on marine hydrology for national defence purpose. These data sources have important role for understanding the oceanographic conditions of Vietnam waters. Annually VAST has a scientific program on marine research, with duration of project being about 2 years and with a limited amount of finance for each. However, marine related institutions of VAST often get different projects on marine science from different levels such as national, international.
HISTORICAL

International cooperation projects:
VAST has 3 environmental monitoring programs in Northern, Central and Southern Vietnam coasts. These programs have been carrying out the seasonal monitoring on coastal water quality such as current, T-S, DO, COD, BOD, and Chl-a, ... at fixed stations along the coast and nearshore islands. VAST also has 5 permanent observation stations located in Hai Phong, Nam Dinh, Dong Hoi, Nha Trang and Can Gio (Ho Chi Minh city). At these stations the daily measure of the sea water quality such as T-S, DO, COD, BOD, Chl-a, … and nearshore wave observation at Nam Dinh station and hourly measure of tide at Nha Trang have been provided (fig.3) . In recent years, observation equipment has been modernized and automated by Vietnam Goverment. Additional devices for 16 meteorological and oceanographic stations ( fig. 5 ) have been equipped including: 11 sensors to measure wind (direction, speed), 10 doppler sensors to measure wave, 8 sensors of buoy and digital type to measure sea water level and 6 sensors to measure sea level by pressure, sensors to measure air temperature, humidity, precipitation, solar radiation, evaporation. These have improved the accuracy of measured data of meteorological and oceanographic factors at coastal areas. However, the distribution of these stations is not suitable. Namely, the density of station in Northern Vietnam is too thick, whereas that in Central and Southern areas is too sparse. Therefore, observed data don't satisfy the demand of scientists to forecast ocean weather, especially for dangerous disaster conditions such as storms, flood ... The central station at Hanoi controls and manages the transmission and reception of signal from 3 stations based on installed softwares in a server which has automatically received data with frequency of 24/24 h in a day. The central station has also been equipped with data combination software between radar stations, software of data analysis, creation of girds and inter-extrapolation of missed data at cells; software of 2 dimensional current prediction at surface; software of movie creation of 2 dimensional current field; Codar Leeway software for prediction of drift objects for next 12 hours (24 hours) serving for rescue on the sea.
The specification of Hai Phong radar station is as follows: range of surface current measurement of 200 km, range of wave measurement of above 20 km, using low energy which is supplied from battery charged by solar cells. The data are transfered each hour (24/24 h) in a day from this station to central station in Hanoi through satellite by internet;
Ha Tinh and Quang Binh radar stations' specifications are as follows: range of surface current measurement of above 300 km, range of wave measurement of above 20 km. The data are transfered each hour (24/24 h) in a day from these stations to central station in Hanoi through high speed internet (ADSL).
Up to now, these radar stations have started running and have initially collected data of sea surface state such as wave and current serving for the development of economy and society at marine area in Tonkin gulf, the main functions of these stations can be summarized as follows:
Measuring wave and current in all dangerous weather conditions. Forecasting surface current for next 24 hours and warning for next 48 hours in all dangerous weather conditions (storms and low depression conditions, strong monsoon condition ...). Using radar data as input for numerical models to adjust parameters in predictions of current and waves in coastal area, improve the accuracy of marine forecast; predicting sea state in dangerous marine weather conditions. Predicting the trajectory of drift objects at sea. From measured data of 2D current field and wave, Codar Leeway modelling can closely specify the location of missing boat or ship after drifting period. These sources of information will help the application of result in searching and rescuing boat and human on sea.
Supporting the monitoring task in environment protection such as predicting oil spill and detecting the origin of oil track to determine causes … Forecasting oil spill on the sea, helping the managers to give policies of resolution to this problem, supporting fishery. Building the current map (Atlas) for serving the planning of constructions at sea and integrated managament in the coastal area.
DATA
MANAGEMENT AND COMMUNICATION
IO-VAST manages the National Oceanographic Museum & Aquarium. In the museum nearly 20,000 specimens of marine and fresh water species from Asia and the East Sea region from 1922 and an aquarium system have been collected for research and tourism ( fig. 7) . Interface of VODC is shown in fig. 8b . The MONRE has a center for oceanographic data. These stored data can be transferred by the supplying data contract.
At present, the national oceanographic database has been increasing the data exchange with different countries and organizations in the world, especially the Comprehensive Ocean Atmosphere Data Set (COADS). The COADS is the data source which was integrated from NCAR-ERI-NOAA-NCDC and CIRES. The oceanographic data of Japan (JODC) has been becoming the important marine data source for Vietnam [3, 4] . However, the current status of ocean observations and services in Vietnam still has shortcomings such as:
The number of permanent ocean observing stations is limited. The distribution of observed stations is not equal. Observed parameters at each station are limited and not comprehensive. Observation instruments is too limited and underdeveloped. Especially, there is still lack of mooring station system in offshore region. System transmits signal through satellite internet, high speed internet (ADSL), GPRS, GSM … Frequency of transfer is at each hour (24/24 h) in a day.
CONCLUSIONS
At present, ocean observations and services in Vietnam still have shortcomings in both manpower and equipment and mostly serve for nearshore region. Public access on oceanographic data is still limited and not professional.
Marine economy plays the most important role in the country development. Therefore, marine research must be developed. Firstly, the ocean observations and services must be enhanced by means of upgrades of manpower in oceanography and by international cooperation in training program. Modern observation and analysis instruments should be equipped, including vessel and mooring station system for marine investigation in the open sea. 
